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(54) SOLID ELECTROLYTE TYPE FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a cell efficiently containing a large 
area by providing a plurality of chambers in a honeycomb so 
as to reduce the area of cell-stacks, and providing a manifold 
not inside the stacks but between side walls of the chambers 
so as to enhance reliability with respect to the crack of the 
stacks. 

CONSTITUTION: Single cells are stacked via separators to 
form cell-stacks 1, a fuel gas supplying passage 2, an air 
supplying passage 3, a passage 4 for exhausting fuel side ( 
exhausted gas are provided. An air exhausted gas passage 5, 
a fuel gas supplying manifold 6, an air supplying manifold 7, a 
fuel exhausted gas manifold 8, and an air exhausted gas 
manifold 9 are provided. Further, an upper terminal plate 10 
for whole the module having perforated holes 15 and 16 
communicating with the manifolds 6 and 7 while collecting the 
electricity generated by the module main body in the stacks 
1 is provided, likewise a lower terminal plate 1 1 having 
perforated holes 17 and 18 communicating with the manifolds 
8 and 9 while collecting the electricity generated by the 

module main body is provided. A honeycomb 14 is divided into four chambers via side walls 13. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a module characterized by comprising the following and, as for a cell stack, a 
monotonous type single cell is laminated, It comes to form each reactant gas passage of a fuel gas 
passage and an oxidant gas passage which flows into a single cell through a flat surface which is 
spatially different mutually, A container consists of a honeycomb and two common end plates which 
were divided into two or more rooms by a side attachment wall in order to accommodate a cell stack, 
While forming in each part store of said honeycomb a manifold spatially connected with said reactant 
gas passage where it dissociated for reactant gas supply discharge mutually between side attachment 
walls and storing a cell stack, A solid oxide fuel cell being that by which a drilling hole for reactant gas 
supply discharge connected to said manifold and mutual is provided in a common end plate. 
A cell stack. 
A container. 

[Claim 2]A solid oxide fuel cell characterized by a cell stack being a quadrangle in the solid oxide fuel 
cell according to claim 1. 

[Claim 3]A solid oxide fuel cell characterized by the number of rooms of a manifold being four pieces 
in the solid oxide fuel cell according to claim 1. 

[Claim 4]A solid oxide fuel cell characterized by a module being what connected in in-series or in 
parallel in the solid oxide fuel cell according to claim 1. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the cell modules of a monotonous type solid oxide 

fuel cell, especially relates to the manifold for reactant gas supply discharge. 

[0002] 

[Description of the Prior Art]The operating temperature the solid oxide fuel cell using oxide solid 
electrolytes, such as yttria stabilized zirconia. Since it is 800-1 100 ** and an elevated temperature, 
generation efficiency and power density are high, and a catalyst is unnecessary, Since an electrolyte 
is a solid, handling has the features, like it is easy and is, and is expected as a next generation type 
fuel cell. Drawing 6 is a perspective view showing the single cell of the conventional solid oxide fuel 
cell. About 1 mm of strontium dope lantern manganite (La(Sr) Mn0 3 ) is formed by the slurry coat 
method on a calcia stabilized zirconia (CAZ:CaO stabilized Zr0 2 ) pipe with a diameter of about 12 mm 
which is the hanger tube 61. The air electrode 62 is obtained. It is EVD (Electrochemical.) on it. a kind 
of CVD (Chemical Vapor Deposition) called Vapor Deposition — the interconnector 65 which 
consists of magnesium dope lanthanum chromite (LaCKMg) 0 3 ) by law. It forms, about 50 
micrometers of precise films of yttria stabilized zirconia (YSZ:Y 2 0 3 stabilized Zr0 2 ) are formed 
further, and the electrolyte plate 63 is obtained. Furthermore, nickel yttria stabilized zirconia (nickel- 
YSZ) is formed about 1 mm with the slurry coat coating film of nickel, and the EVD thin film of yttria 
stabilized zirconia, and the fuel electrode 64 is obtained. On the interconnector 65, the cell terminal 
area 66 is formed using nickel felt. 

[0003]Drawing 7 is a perspective view showing the cell modules of the conventional solid oxide fuel 
cell. A single cell constitutes a bundle and is connected in series and in parallel via the nickel felt 73. 
Air is supplied to the inside of the single cell 71 via the air feed pipe 77 from the air chamber 76. The 
return of the supplied air is carried out and it returns to the combustion chamber 75. Fuel goes into 
the combustion chamber 75 through the outside of the single cell 71 from the combustion chamber 
72. Fuel and air burn in the combustion chamber 75, and preheat air. The single cell 71 is bundled 
with the porous diffusion wall 74. 

[0004]The feature of this method should make free heat distortion by the thermal expansion of only 
the length direction of ** cylinder. ** Lose the seal part. ** Although it is dissociating into the same 
box and having a power generation part and a gas preheating part, generally it is pointed out that, as 
for generation efficiency and power density, the passage direction of current becomes small by the 
passage resistance of current becoming large by a cylindrical circumferencial direction for a ** 
reason therefore. 

[0005]It is an exploded perspective view showing the constitutional unit of the monotonous type solid 
oxide fuel cell cell stack of the drawing 2 former. 2-5 mm in thickness with a fuel gas flow route. Size 
Abbreviation formed by the cell substrate 24 which consists of oxidation nickel yttria stabilized 
zirconia [ porosity / of 200x200 mm ], the slurry coat method, etc. By the anode 23, a plasma spray 
process, etc. which consist of 1 00-micrometer porosity nickel yttria stabilized zirconia. Abbreviation 
formed by the solid electrolyte body 22 which consists of formed about 1 00-micrometer substantia 
compacta yttria stabilized zirconia, the slurry coat method, etc. A single cell is constituted by the 
cathode 21 which consists of 1 00-micrometer porosity strontium dope lantern manganite. 2-5 mm in 
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thickness with an airstream way. Size Abbreviation formed in on the separator substrate 26 which 
comprises strontium dope lantern manganite [ substantia compacta / of 200x200 mm ] by the plasma 
spray process etc. The separator 25 which consists of 200-micrometer substantia compacta calcium 
dope lanthanum chromite is laminated. These substrates are laminated by turns and a cell stack is 
constituted. Therefore, since the laminating direction of a single cell turns into a passage direction of 
current, a monotonous type solid oxide fuel cell has the small passage resistance of current as 
compared with cylindrical, therefore can enlarge generation efficiency and power density. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although generation efficiency and power density 
are excellent, since a solid oxide fuel cell almost comprises ceramics in material, a monotonous type 
solid oxide fuel cell has the problem that it is difficult to produce the monotonous type cell of a large 
area, that is, enlargement (for example, 100 cm x 100 cm etc.) like a phosphoric acid type or a melting 
carbonate type — at all — it should also wish — there is nothing and, under the present 
circumstances, at most 20 cm x about 20 cm are limits. 

[0007]The problem that it is scarce is also in reliability that breakage by crack enters furthermore 
easily for the same reason as **** in a monotonous type solid oxide fuel cell. This problem arises 
easily, when the internal manifold for reactant gas supply is especially provided in the inside of a cell. 
This invention is made in view of an above-mentioned point, and that purpose does not have heat 
breakage by using the single cell of a small area, and also it is in providing the cell modules for solid 
oxide fuel cells in which mass power generation is possible. 
[0008] 

[Means for Solving the Problem]Have a module which consists of a cell stack and a container, and, as 
for a cell stack, a monotonous type single cell is laminated, It comes to form each reactant gas 
passage of a fuel gas passage and an oxidant gas passage which flows into a single cell through a flat 
surface which is spatially different mutually, A container consists of a honeycomb and two common 
end plates which were divided into two or more rooms by a side attachment wall in order to 
accommodate a cell stack, While forming in each part store of said honeycomb a manifold spatially 
connected with said reactant gas passage where it dissociated for reactant gas supply discharge 
mutually between side attachment walls and storing a cell stack, It is attained by supposing that it is 
that by which a drilling hole for reactant gas supply discharge connected to said manifold and mutual 
is provided in a common end plate. 
[0009] 

[Function]The cell stack of this invention can use the thing of a small area. It is because the 
honeycomb has two or more rooms. Since a manifold is not provided in the inside of a cell stack but 
is provided between the side attachment walls of the room, the reliability over a crack of a cell stack 
increases further. Thus, the solid oxide fuel cell which is a large area effectually and is excellent in 
reliability is obtained. 
[0010] 

[Example]Drawing 1 is an exploded perspective view showing the solid oxide fuel cell concerning the 
example of this invention. 1 expresses a cell stack, and a single cell laminates it via a separator, and 
it constitutes the stack. A fuel exhaust gas passage for an air duct for a fuel gas passage for 2 to 
supply fuel gas and 3 to supply air and 4 to discharge the exhaust gas by the side of fuel and 5 are 
air exhaust gas paths. 6 is a fuel gas supply manifold, 7 is an air supply manifold, 8 is a fuel exhaust 
gas manifold, and 9 is an air exhaust gas manifold. 10 is an upper end plate of the whole cell stack 
module which served as current collection of the electrical and electric equipment which has the 
drilling holes 15 and 16 connected with a fuel gas supply manifold and an air supply manifold, and was 
generated with the module body of the cell stack. 1 1 is a lower end plate which served as current 
collection of the electrical and electric equipment which has the drilling holes 17 and 18 similarly 
connected with a fuel exhaust gas manifold and an air exhaust gas manifold, and was generated with 
the module body of the cell stack and which also achieves the duty of a support of the whole cell 
stack module. The honeycomb 14 is divided into four rooms via the side attachment wall 13. 
[001 1]Drawing 3 is an exploded perspective view showing the constitutional unit of the conventional 
different monotonous type solid oxide fuel cell cell stack. This cell stack is applicable to the module 
of this invention. 2-5 mm in thickness with an airstream way. Size Abbreviation formed by the cell 
substrate 34 which consists of strontium dope lantern manganite [ porosity / of 200x200 mm ], the 
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slurry coat method, etc. By the cathode 33, a plasma spray process, etc. which consist of 100- 
micrometer porosity strontium dope lantern manganite. Formed abbreviation Abbreviation formed by 
the solid electrolyte body 32 which consists of 100-micrometer substantia compacta yttria stabilized 
zirconia, the slurry coat method, etc. A single cell is constituted by the anode 31 which consists of 
100-micrometer porosity oxidation nickel yttria stabilized zirconia. 2-5 mm in thickness with a fuel 
gas flow route. Size Abbreviation formed by the plasma spray process etc. on the separator substrate 
36 which comprises oxidation nickel yttria stabilized zirconia [ substantia compacta / of 200x200 
mm ] The separator 35 which consists of 200-micrometer substantia compacta calcium dope 
lanthanum chromite is laminated. Thus, the formed module can connect this in parallel in-series again, 
and the solid oxide fuel cell of large current capacity is obtained. 

[0012]the side attachment wall of a manifold — alumina — or — The lanthanum chromite (LaCr(Y) 
0 3 Y: La(X)Cr0 3 X: Ca, Sr, or Mg) which doped alkaline earth elements strong against 800-1 100 ** 
high-temperature-oxidation atmosphere and reducing atmosphere. It comprises a heat-resistant alloy 
which carried out the coat to the surface. An upper end plate comprises a heat-resistant alloy which 
carried out the surface coat of the lanthanum chromite which doped the lanthanum chromite 
sintering plate which doped the alkaline earth elements concerned, or the alkaline earth elements 
concerned. A lower end plate comprises a heat-resistant alloy which carried out the surface coat of 
the lanthanum chromite which doped the lanthanum chromite sintering plate which doped the alkaline 
earth elements concerned, or the alkaline earth elements concerned. 

[0013]Drawing 4 is an exploded perspective view showing the constitutional unit of the conventional 
further different monotonous type solid oxide fuel cell cell stack. Thickness 200-300 micrometers, 
size It is abbreviation with the slurry coat method etc. to the single-sided principal surface of the 
yttria-stabilized-zirconia solid electrolyte body [ substantia compacta / of 100x100 mm ] 42. The 
anode 41 is formed by 100-micrometer porosity oxidation nickel yttria stabilized zirconia, 
Abbreviation formed in the opposite hand principal surface by the slurry coat method etc. While 
forming the single cell in which the cathode 43 which consists of 100-micrometer porosity strontium 
dope lantern manganite is formed in, and itself becomes independent, 4-6 mm in thickness with the 
fuel passage and airstream way which intersect perpendicularly mutually. Size 4-6 mm in thickness 
with the fuel passage and airstream way which carried out the surface coat of a calcium dope 
lanthanum chromite board [ substantia compacta / of 100x100 mm ], or the calcium dope lanthanum 
chromite concerned and which intersect perpendicularly mutually. Size The separator 44 which 
comprises the heat-resistant alloy of 100x100 mm was formed, the single cell concerned and 
separator were laminated by turns, and the cell stack was constituted. 

[0014]Drawing 5 is an exploded perspective view showing the constitutional unit of the conventional 
further different monotonous type solid oxide fuel cell cell stack. Thickness 200 to 300 micrometer, 
size It is abbreviation with the slurry coat method etc. to the single-sided principal surface of the 
yttria-stabilized-zirconia solid electrolyte body [ substantia compacta / of 100x100 mm ] 52. The 
anode 51 which consists of 100-micrometer porosity oxidation nickel yttria stabilized zirconia is 
formed, Abbreviation formed in the opposite hand principal surface by the slurry coat method etc. 
While forming the single cell in which the cathode 53 which consists of 100-micrometer porosity 
strontium dope lantern manganite is formed in, and itself becomes independent, Thickness 1-2 mm in 
height which served as the wave type current collection function and the distribution frame of gas 
which consist of oxidation nickel yttria stabilized zirconia [ porosity / of 200 to 300 micrometer ]. 
Size While forming the spacer 54 by the side of the anode of 100x100 mm, Thickness 1-2 mm in 
height, the size which served as the wave type current collection function and the distribution frame 
of gas which consist of a strontium dope lantern manganate layer [ porosity / of 200 to 300 
micrometer ] While forming the spacer 53 by the side of the cathode of 100x100 mm, 1-2 mm in 
thickness. Size 1-2 mm in thickness which carried out the surface coat of a calcium dope lanthanum 
chromite board [ substantia compacta / of 100x100 mm ], or the calcium dope lanthanum chromite 
concerned. Size The separator 56 which comprises the heat— resistant alloy of 100x100 mm was 
formed, the spacer by the side of the anode concerned, the single cell concerned, the spacer by the 
side of the cathode concerned, and the separator concerned were laminated by turns, and the cell 
stack was constituted. 
[0015] 

[Effect of the Invention]It has a module which consists of a cell stack and a container according to 
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this invention, It comes to form each reactant gas passage of a fuel gas passage and an oxidant gas 
passage where a monotonous type single cell is laminated and a cell stack flows into a single cell 
through a flat surface which is spatially different mutually, A container consists of the honeycomb 
and two common end plates which were divided into two or more rooms by the side attachment wall 
in order to accommodate a cell stack, While forming in each part store of said honeycomb the 
manifold spatially connected with said reactant gas passage where it dissociated for reactant gas 
supply discharge mutually between side attachment walls and storing a cell stack, Since the drilling 
hole for reactant gas supply discharge connected to a common end plate said manifold and mutual is 
provided, in inverse proportion to the number of rooms of a honeycomb, a module can be formed 
using a small area cell stack. Since a manifold is not provided in the inside of a cell stack but is 
provided between the side attachment walls of the room, the reliability over a crack of a cell stack 
increases further. Thus, the solid oxide fuel cell which is a large area effectually, and does not have a 
crack and is excellent in reliability is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The exploded perspective view showing the solid oxide fuel cell concerning the example of 
this invention 

[Dra wing 2]The exploded perspective view showing the constitutional unit of the conventional 
monotonous type solid oxide fuel cell cell stack 

[Dra wing 3] The exploded perspective view showing the constitutional unit of the conventional 
different monotonous type solid oxide fuel cell cell stack 

[Drawing 4]The exploded perspective view showing the constitutional unit of the conventional further 
different monotonous type solid oxide fuel cell cell stack 

[Drawing 5]The exploded perspective view showing the constitutional unit of the conventional further 
different monotonous type solid oxide fuel cell cell stack 

[Drawing 6]The perspective view showing the single cell of the conventional solid oxide fuel cell 
[Drawing 7]The perspective view showing the cell modules of the conventional solid oxide fuel cell 
[Description of Notations] 

1 Cell stack 

2 Fuel gas passage 

3 Air duct 

4 Fuel exhaust gas passage 

5 Air exhaust gas path 

6 Fuel gas supply manifold 

7 Air supply manifold 

8 Fuel exhaust gas manifold 

9 Air exhaust gas manifold 

10 Upper end plate 

1 1 Lower end plate 

1 3 Side attachment wall 

1 4 Honeycomb 

1 5 The drilling hole for fuel gas 

16 The drilling hole for air 

17 The drilling hole for air exhaust gas 

18 The drilling hole for fuel exhaust gases 

21 Cathode 

22 Solid electrolyte body 

23 Anode 

24 Cell substrate 

25 Separator 

26 Separator substrate 

31 Anode 

32 Solid electrolyte body 

33 Cathode 

34 Cell substrate 

35 Separator 

36 Separator substrate 
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41 Anode 

42 Solid electrolyte body 

43 Cathode 

44 Separator 

51 Anode 

52 Solid electrolyte body 

53 Cathode 

54 Anode side spacer 

55 Cathode side spacer 

56 Separator 

61 Hanger tube 

62 Air electrode 

63 Electrolyte plate 

64 Fuel electrode 

65 Interconnector 

66 Cell terminal area 

71 Cell cell 

72 Combustion chamber 

73 nickel felt 

74 A porous diffusion wall 

75 Combustion chamber 

76 Air chamber 

77 Air feed pipe 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 
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[Drawing 7] 
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